3.0 PRODUCTI ON _THEORY

This chapter deals with the concepts of income which play a role in the

anal ysi s of production by househol d menbers. In Chapter 1 it was pointed out
that decisions regarding |abor supply are one of the prime determnants of
the size of the budget (incone) constraint which the household faces in nak-
ing its consumption decisions. The thrust of nodern work has been to explain
the determnants of the time allocation decision. In so doing, the incone
constraint is removed. Households can, within limts, determne their

incone. The ultimate resource constraint which they face in making this
decision involves the tinme and talents of househol d nmenbers.

A basic theme of nuch of the modern work has been the integration of several
different aspects of household behavior within a single conceptual nodel.
Thus deci sions regarding |abor supply, educational attainment, fertility
(famly size), and hone activities are explained jointly. This makes nore
difficult the structuring of the discussion of these questions within the
sequential framework of this chapter. The approach which will be followed
examnes first the income concepts which play a role in the explanation of
the supply of labor. In Section 3.2, demand factors which affect earnings
are considered. Inportant among these is racial and sexual discrinination.
Section 3.3 deals with the inpact ofeducation on earnings. Section 3.4 ex-
amnes the growng literature dealing with home production.. The final sec-
tion reviews the role of these concepts in the economic theory of fertility.

The key income concept in the analysis of production is earnings (the itens
_which are included in earnings are shown in Table 3.1). Earnings account for
. approximately seventy-five percent of incone from production. Earnings de-
pend on (1) the education, experience, and ability of the worker, which to-
gether with demand factors (section 3.2) determne the wage rate which he/she
can conmand, and (2) the worker's decision as to the number of hours of
| abor they choose to supply. Educational attainment also represents a de-
cision by the worker, based on his/her' expectations regarding the return to
an investment of time and money in education (Section 3.3). Experience, of
course, M | | depend on past decisions regarding |abor supply, as well as the

tinme required to conplete one's education. Labor supply (Section 3.1) will
depend on the wage.available, as wel| asthe conpeting claims of nonnarket
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" TABLE 3-1

EARNI NGS
UN'T OF ANALYSIS: | NDI VI DUAL

ACCOUNTING PERIOD:  sHORT TERM ( MONTHLY)

INCOME

Labor | ncone

Gvilian \\ges

Gvilian Salaries

Tips and Gatuities

Active Mlitary Pay-Nonhazardous Duty
Active Mlitary Pay-Hazardous Duty
Mlitary Reserve Pag

| nsurance Provided by Enployer

Enpl oyer Contributions to Pension Plan
Earnings Paid in Kind

Val ue of Bargain Purchases from Enployer

Busi ness | ncone

Net |ncome from Business Proprietorship
Net |ncone from Business Partnership
Net |ncome from Farm Proprietorship

Net |ncone from fam Partnership

Property Income

None

Public Cash Transfer Paynents
None

Public In-kind Transfers
None

Private Transfers in Cash and In Kind

None

EXPENDITURES
None

ASSETS AND LI ABILITIES
None
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activities on the individual's available time. Chief among these conpeting'

uses are home ﬁoduction (Section 3.4) and child bearing and child raising
(Section 3.5).

Not al | econom sts accept the validity of the nodel of production behavior
presented above. Each section will begin by presenting the argunents of
supporters of the integrated nodel. Following this, the criticisms and

alternative hypotheses which have been brought to bear against the nodel
will be discussed.

3.1 Labor Supply

Earnings are the product of the individual's wage rate and hours of |abor
supplied. This section examnes the latter factor, andthe income concept(s)
which play a role in its determnation. Robbins (1930) laid out the essen-
tial details of the theory of |abor supply. Gven the individual's basic
preference set between leisure and goods, and the wage rate he/she can
command, there will exist an optiml amount of labor to supply and a con-
sequent amount of |eisure to enjoy. The inpact of an increase in the wage
rate istwof ol d: (1) it increases the amount of goods which an hour of
| abor will provide, thus inducing a substitution of goods for leisure (the
substitution effect); and (2) it increases total income, which may lead to
a desire to increase leisure, if the incone elasticity of leisure is positive
(i.e., if leisure is a normal good). Thus the net effect of a change in the
wage rate on |abor supplied is indeterm nate theoretically.

Mincer (1963a, 1963b) examined the |abor force participation of married

women. Hi's findings suggest that the substitution effect is domnant for
this inportant group ofworkers.

In a massive study of |abor force participation, Bewea and Finegan (1969)
present findings on the determnants of participation for adult males and
females, teenagers and the ol der working popul ation. Their discussion of
the theoretical concepts which underlie their enpirical findings is unusually
detailed and bears quotation. They point out that the ultimate resource

constraint is the total tinme of each household member. The expected narket
"earnings" rate is defined thus:
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This term nust be understood to enconpass the working
condi.ons associated with various possible jobs;, as well
as the acconpanying set of noney wage rates and fringe
benefits. The relevant earnings concept is of course net
of all expenses associated with the earning of the income,
including taxes and the money, tine, and psychic costs of
finding enployment. It is an "expected" earnings concept
in that there is inevitably some probability of error
associated with the earning forecast. (Bowen and Finegan,
1969, p. 17)

And later, "The total resource constraint . . . is a function of (1) total
nunber of hours to be allocated, (2) the set of prospective earnings rates,
(3) whatever other income the household expects to receive, and the monetary
value of the household's saleable assets.” (p. 18) oOne recognizes here one
statement Of an inportant new income concept -- potential (or full) incone.

Potential |ncome

It has |ong been recognized that to attenpt to explain |abor supply by

i ncone represents a serious enpirical problem of sinultaneity, since the

hi gher the [abor hours supplied, the higher are earnings and therefore
income. One solution, to ignore earnings and use only unearned incone, is
commonl y adopted (Boskin, 1973). However, when one recognizes that unearned
income is derived from (1) property income (which is dependent on wealth

age, and life cycle status), (2) pensions (which depend on age and prior
work experience, and (3) transfers (which depend on age and current and

past earnings), it is clear that no conponent of income is unaffected by

| abor supply decisions.

Hence, a group of labor theorists (beginning with Theodore W Schultz (1960
1961), Jacob M ncer (1962), and Gary Becker {1965), but now grownto include
many students and converts) began an effort to define an incone concept that
satisfactorily met the objections raised against commonly used definitions
of income. Their work has led to a consensus, that for certain analytic
purposes the definition of income should be invariant with respect to
decisions regarding |abor supply, fertility, and even education (in sone
contexts).

The potential income neasure may be defined as the future stream of actua
or inputed incone available to an individual were he/she to devote al
available tinme to pursuing the activities in which his or her time has the
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hi ghest valued;se, plus the income received frominherited wealth. perma-*
nent potential income would then be the incone in perpetuity which could be
derived fromthe wealth equivalent to the present discounted value of this
future stream

Table 3-2 displays the inconme conponents included in potential incone.

The theoretical assunption ofperfect foresight, coupled with the lifetine
accounting period, requires that data be collected not only on current
sources of income but on future sources of income which the unit my ex-
pect to receive. Establishing the appropriate set of wage rates to

use involving the time of unit nenbers nay require data on earnings and work
expenses for those currently enployed; for others, data on previous employ-
ment, education and work experience have been used to conpute a wage rate.

Nonearned income sources include not only transfer jncome currently re-
ceived, but the present value equivalent to retirenent benefit and other
deferred conpensation expected later. This jncludes social security
and veteran's payments as wel | as pensi ons.

A related concept, discussed in nore detail jn Section 3. 3, is human capital.
This is the present discounted value of the flow of future earni ngs available
to the individual, should he/she devote all free tinme to market activity.

The exploration of the concept Of potential jncome and human capital has

dom nated the |abor literature in the 1960s and 1970s.

Operationalizing the concept of potential income requires Several itens of
data. The exact method differ; among researchers. For instance, Bowen and
Finegan (1969) include the value of time as noted above, plus income from
assets, gifts, inheritances, pensions and welfare payments. Hg| (1973)

di stingui shes his concept of "whole income” fromthe full income concept of
Becker ¢3965) by including the value of only 2,000 hours of annual work (a
40 hour workweek tines. 50 weeks). Becker would utilize total available tine
(168 hours per week or 8,736 hours per year) in operationalizing his full

i ncome concept. The obvious inpact of the latter is to increase the value
of time fromhuman capital relative to the returns from physical capital or
the contri bution of transfers.

Addi tional research on labor supply has followed the lead set by Mncer and
Becker.  Sweet (1973) finds that the participation rate of wonen increases
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TABLE 3-2

< POTENTI AL | NCOMVE
UNIT OF ANALYSIS: INDIVIDUAL OR ADULT UNIT (FN L)
ACCOUNTI NG PERI QD: LI FETI ME

| NCOMVE

Labor Inccme

Gvilian \ges

Gvilian Salaries

Tips and Gatuities

Honoraria and Awards

Sick Pay

WN Paynents

Active Mlitary pay--Nonhazardous Duty
Active MIlitary pay--Hazardous Duty
Mlitary Reserve Pay

| nsurance Provided by Enployer

Enpl oyer Contributions to Pension Plan
Earnings Paid in Hnd

Val ue of Bargain Purchases from Enpl oyer
I nputed Income from Home Activity

| nput ed Incame \While Attending School
Value of Leisure Time

Il R R R PR OO~ 0TS WN -

ooUThwWNDEFO

Busi ness | ncome

Net Incone from Business Proprietorship

Net Incone from Business Partnership

Net Inconme fromFarm Proprietorship

Net Incone from Farm Partnership

Val ue of Food Produced and Consumed by Owner of Farm
Ganbl ing Wnnings or Losses

Wwmwow @ >>>>>>>>>>>F>>>> >

(o) MO RE A W IN ) By

c. Property |ncone

c.l Interest

.2 Dividends

c.3 Net Income from Rental Property
c.4 Royal ties

C.5 Real i zed Capital Gains or Losses
C.6 Unrealized Capital Gains or Losses
c.?7 | nputed Rent on owner-Occupied Hone
c.8 Imputed Service Val ue of Durable Goods
c.9 Receipts from Private Pension Plan
c.10 Receipts from Public Pension Plan
1

Authorities differ--Becker (1968) argues forthe househol d while M ncer
(1974) woul d use the individual.
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Public Cash Transfer Paynents

Soctal Security Retirenent Benefits
Social Security Disability Benefits
Social Security Survivor's Benefits
Railroad Retirenment Benefits

Unenpl oyment Benefits

Wrkmen's Conpensation Paynents

Veteran's Disability pension--Service Connected
Veteran's Disability Pension--Nonservice Connected
Pension for Survivors of Veterans

Veteran's Educational Benefits

Aid to Families W th Dependent children

Suppl emental Security Incone

General Assi stance

Qher Public Assistance

Hwntgom\lmmbwm—

> w

Public In-kind Tr ansf er s

Bonus Val ue of Food Stanps

School Meal Subsi dy

Medi care Benefits

Medi caid Benefits

Medi cal Care Provided by Veterans Adm nistration
Public Housing Subsidy

Assi stance to Homeowners (Section 235 and 502)
Assistance to Renters (Section 8.101.236.515)
subsidy from Publ i ¢ Hi gher Educati on

Schol arships and Fel | owshi ps

=Y oO~NoWmDWN —

o

Private Transfers in Cash and in R nd

Alinony and Child Support Receipts
Gfts

Bequest s

Damages (Net of Associated Costs)
Schol arships and Fel | owshi ps
Training Provided by Enployer

Pri zes and Awards

Support Provided by G hers
Proceeds from Life Insurance

MTTTMA NI T o EMEMMMEMMMM M goPP o008 U0DoODD0 O

*
Loovoownn rwN—

EXPENDI TURES (FN 2)

Commuting Cost

child Care--Wthin the Home

Child Care--Qutside the Hone

Uni on Dues

Dues to Professional Organizations
Cothing and Tools Required in Wrk

OOOOMOSm
ownbhwN—

% \ork-rel at ed expenditures should be deducted from gross earnings to
conpute the net wage.

53



OOOOOOOO
NN R P
PWO~NO O

Educational Expenses

Federal | ncone Taxes

F.1.C A Taxes

State Income Taxes

Local Wage or Incone Taxes

Movi ng Expenses

Alinony and Child support Paynents
Casualty Losses

ASSETS AND LI ABILITIES
None
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with the age o)f the youngest child (up to age 12-13). Stafford and Cohen :
(974yexam ne the relationship of wage and workeffort on the supply of pro-
ductive labor over the working day. Mre recently, Bell (1974) has examned the
causes of differential labor force participation of black and white wonen.

Rosen (1976) has pointed out that the wage variable for married wonen nust

be adjusted for the marginal tax rate inmposed on her earnings because of her
husband’s and ot her fam |y income. Gegory and Thomas (1977) have found that
attitudes toward women working play as inportant a role as children in the
determnation of participation. A review of recent studies in this area is
found in Lew s (1975).

3.2 Demand Factors

In contrast to the wokon |abor supply, labor demand analysis has been
somewhat static in recent years. \Wat new theories have energed have not
I npacted income concepts to a significant degree. A mgjor focus for work
has been the inpact of discrimnation oi wages and occupational choices.
Discrimnation inpacts the concept of income by creating a difference be-
tween the earnings a worker mght receive in the absence of discrimnation
and their actual earnings. This difference may be positive or negative.
For those subect to discrimnation, the difference is the individual cost
of dis,crimination.l Workers not subject to discrimnation may receive
psychic benefits from avoiding contact with the former group. |In addition,
they may receive real benefit in the formof higher earnings for the re-
striction of entry to others.

Lewi s (1963) presents the enpirical evidence on the inpact of unionism on
the relative wage structure of the United States. Doeringer and piore (1971)
have chal | enged the neoclassical theory of perfectly conpetitive |abor mar-
kets by discussing the "internal |abor market." In their view, the equality
of wage and narginal productivity of labor holds true, if at all, only for
groups of workers within the firm Thus access to the internal |abor market
will normally grant consequent pronotion and wage increase which accrue to

the group.  Above and bel ow average performance cannot be easily detected

L This differs fromthe social cost of discrinination, the loss of output
resulting froma msallocation of human resources.
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and rewarded og penalized. This may be construed as a theory of discrimna-
tion in favor of existing enployees and against potential hirees.

Studies of discrimnation have nore typically focused on the effect on mn-
orities and wonen. Becker (1957/1971) presents a theory of discrimnation.
He points out that discrimnation may not represent solely the influence of
an enployer. A desire to discrimnate on the part of other employees Or of
customers may make it in the economc interest of the enployer to discrim
inate. Net incone is defined by himas the sumof noney earnings and psychic
costs associated with integration. Chiswick (1973) tests the theory advanced
by Becker and finds that the variance in earnings Within skill classes is
positively related to the fraction of nonwhites in the class.

Arrow (1973a) notes that if discrimnation takes the formof restricting
entry to certain occupations and forcing workers subject to discrimination
to seek other occupations, wage rates wll be driven downward in'the latter
occupations. The quantitative inpact of discrimnation will depend on the
degree to which there is a msmatch between the supply of available job§
and the distribution of the population between racial groups, as.well as
the distribution of abilities within each group.

Additional studies on the causes and effects of discrimnation i ncl ude
studies by Velch (1973a, 1973b), Bergnan (1974), and Masters (197s) which
deal with racial discrimnation, and that ofCaxaca (1973) on sex discrim-

ination.

3.3 Educati on and Earni ngs

An inportant concept which elaborates on the basic life-cycle nodel is the
theoxry of human capital accunulation through education and work experience.'
Basical ly, the theory hypothesizes that individual's incones are(1l) concen-
trated during the working yearsonly, and (2) governed by a rising secul ar
trend during this period (the wage-earning profile). The higher the |evel

of education and earning potential, the greater is the slope of the profile.
During the early years of working life, and especially during the prior

lSee T. Schultz (1971).
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period oftraining, debt is incurred in order to sustain consunption |evels'
above current income; in the later working years, this debt is retired and
wealth is accunulated sufficient to provide an annuity for the retirenent
peri od.

Treating accumul ated knowledge and skill as human capital is inportant to
the concept of income in several respects. First, it rationalizes the
education3l process as an investment outlay (considering both direct costs
and foregone earnings as the relevant investment cost). Second, it denon-
strates that the accunulation of financial wealth over one's lifetime is,
to some extent, balanced by the liquidation of the stock of human capital.
Third, it explains why the distribution of income is so nmuch closer to
equal ity than is the distribution of financial wealth. Human capital is
distributed more equitably than is physical capital.

Concern with the inpact of education on earnings stems primarily from the
role of differences in educational attainment in explaining inequality of
earnings.l Early research on incone distribution focused on the functional

di stribution of income (wages,' profits, rents). In Ricardo's time (1819/
1951), these sources of incone were identifiable with distinct social classes:

The produce of the earth--all that is derived fromits surface

by the united application of labowr, machinery, and capital,

is divided anong three classes of the community, nanely, the

proprietor of the land, the owner of the stock or capital

necessary for its cultivation; and the laborers by whose

industry it is cultivated. (Ricardo, 1819, vol. i, p. 5)
Thus it also served to explain the personal distribution of income. In the
modern devel oped econony, this distinction is no longer of much value for
the latter analytic purpose. Variance oflabor income can be attributed in
part to different "advantages and di sadvantages of work" (Smth, 1776/1970)
and different attitudes toward risk (Friedman, 1953)‘. =However, the prinmary
determnant is the differential cost of training fordifferent occupations
(Mncer, 1957 and 19%8)., Mncer points out that if individuals act ration-
ally in choosing an additional year of schooling, the present discounted

value of the increment in earnings which that schooling provides nust equal

1This section benefits fromthe survey article by Mincer (1970) whi ch describes
research on the distribution of labor incomes. The article is a valuable
exposition of Mncer's and others' work, which adnmirably lays out the state
of econom ¢ know edge on this question at the time it was witten.
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the earning which the individual could have otherw se earned during the year
(the opportunf'ty cost of the year of education) plus the pecuniary cost of
education. L This relationship may be sinplified to

In Earnings = Constant + ¢ Years of Schooling

That is, the logarithm of earnings is a linear function of years of school -
ing. This relationship is consistent with the enpirical evidence that
earnings distribution is more highly skewed than is the distribution O
educational attainment. It also predicts that variance in earnings wll

be higher, the higher the variance in educational attainment and the higher
the rate of return(zr) to education. Becker (1962 and 1964) extends the
nodel to include post schooling investnents in additional training, and
makes the distinction between gross earnings (which include current invest-
ments in human capital) and net earnings (which exclude the value of tine
and noney invested in human capital).

Table 3-3 presents Mncer's net earnings concept. From gross earnings paid
in cash on in-kind (A 10A. 13 on the table) or net business income (B.1-B.S5)
nust be subtracted not only the ordinary costs of work (6.1-G.6) and taxes
1G.14-G.17), but educational expenses (G 7) incurred to maintain or inprove
one's human capital. |f noving is undertaken to inprove one's wages, those
costs (G 20) should also be deducted. The value of on-the-job training
(F.6) should be added to earnings.

In discussing his enpirical work, Mncer (1958) says:

For defining units of income and income recipients, it is
clear that earnings rather than total incones and persons
rather than famlies correspond to the theoretical concepts.
It is also desirable to restrict the income recipients to
persons between the ages of twenty-five and sixty-five
years, SO as to include all training groups after mest have
entered the labor force and before a sizeable nunber have
retired. (p. 292)

when incomes other than earnings are considered the positive
‘association of property inconmes with occupational |evel and

age magnifies i ncome differences in a way which is likely to
accentuate the enmpirical regularities inplied by the training
factor al one.  (p. 302)

1See MIler and Horseth (1967) for tabul ations of the present val ue of
l'ifetinme earnings.
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TABLE 3-3

NET EARNINGS (M NCER S CONCEPT)
UN'T OF ANALYSIS: | NDI VI DUAL
ACCOUNTING PERIQD:  curreNT ( ANNUAL)

-
INCOME
Labor | ncone
Gvilian Wages

Gvilian Salaries

Tips and Gatuities

Active Military Pay~--Nonhazardous Duty
Active Mlitary Pay--Hazardous Duty
Mlitary Reserve Pay

| nsurance Provided by Employer
Enpl oyer Contributions to Pension Plan
Earni ngs Paid in Kind

Val ue of Bargain Purchases from Enpl oyer

>>>>>>>>>> >
PR O 00 ~W N
WN O

w

. Busi ness | ncome

Net Income from Business Proprietorship

Net Income from Business Partnership

Net Incone from Farm Proprietorship

Net |Income from Farm Partnership

Val ue of Food Produced and Consuned by Owner of Famm

W W W W
gD —

0

Property |ncone
None

D. Public Cash Transfer Paynents
None

E. Public In-kind Transfers
None

. Private Transfers in Cash and in Kind
F.6 Training Provided by Enployer

EXPENDI TURES

1]
.

NN~ 0T R WON -

owouwnd~

Conmut i ng Cost

ChildCare-Wthin the Home

Child Care--Qutside the Hone

Uni on Dues

Dues to Professional Organizations
Cothing and Tools Required in Wrk
Educati onal Expenses

Federal Incone Taxes

F.1.C A Taxes

State Incone Taxes

Local Wage or Incone Taxes

Moving Expenses

ASSETS AND LIABILITIES
Not Applicable
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Bui I ding on the Becker-Mncer model of schooling, Ben-Porath (1967) considers
the inplications of the model for the dynamic path of investnent in human
capital over the life cycle. He points out that observed earnings are |arger
than disposable ("net") earnings by the direct costs of work, and smaller
than earning capacity by foregone earnings. Since it is optimal to concen-
trate investment in human capital in the early years of life, the rate of

I ncrease in observed earnings exceeds the rate of increase in earnings
capacity while both are rising. In the later working years, one may consune
(fail to maintain) one's human capital, just as one may consune one's physi-
cal capital. During this period, the normal decline in earnings understates
the actual decline in earning capacity because of this capital consunption
effect,

Numerous enpirical studies, in addition to those nentioned already, have
been made of the human capital nodel. Anong these should be mentioned the
study of individual earnings by Becker and Chiswi ck (1966); the paper by
Mincer (1972); M ncer's monograph (M ncer, 1974); the volune by Lydall

(1968), which presents sone international data; and Johnson and Hebein
(1974), who _reI ate the growh of human capital to the growth of aggregate
personal incone. See also Chapter 6, where attenpts to include human capital
within the national incone and product accounts are descri bed.

Wr k- Rel at ed Expenses

Mincer(1974)points out that the costs of earning income should properly
be deducted fromgross income to arrive at a measure of net income. For a
sel f-enpl oyed proprietor or for such occupations as salesnen, it is rela-
tively straightforward to define these costs. Forthe househol d, the
problem i S conplicated considerably by the joint product aspect O nmany
expenditures. Itis conceptually inpossible to distinguish the consunption
and cost elements of certain outlays- Cothing is one exanple. Specific
types Of clothing are required for some jobs and the executive is obligated
to spend nore on his clothes than the clerk. However, another determ nant
of expenditures on clothing is the tastes and preferences of the individual;
It is not always possible to separate these two factors.

Cothing is an extreme exanple of the confounding of cost and consunption.

60



Q her expendityres are nore clearly work related, and require closer
exam nation. These include the costs of commuting, certain costs incurred
in the home, and costs of child rearing.1

The costs ofgetting to work include both out-of-pocket outlays and the tine
spent traveling. Qutlays will vary depending onthechoice of transportation
node, and distance fromwork. There may be a tradeoff between tinme and noney
in comuting. oif (1976) discusses this issue. Definitions of net incone

whi ch exclude the value of time will thus bias the income neasure upward for
those choosing to spend tine rather than money. The individual who bicycles
to work will incur lower money costs than the individual who prefers to take
taxis.

There is also considerable latitude in the choice of residence, in ternms of
distance from work. The person who lives at a great distance fromwork in

a suburban or rural area has revealed his wllingness to incur higher com
nuting costs in exchange for the consunption of site-specific characteristics
of hispl ace of residence. The conpensating manner in which urban|and
markets function is another factor arguing against the deduction of comuting
expenses in arriving at a nmeasure of net earnings. |If differences in access-
ibility are capitalized into site rents, the individual who chooses to live
close to his workplace will pay a higher unit price for housing than the
individual with the longer comute. Thus, to deduct the costs of commuting
and not the higher site rent would bias the measure. These considerations
illustrate the severe conceptual and neasurenent difficulties inherent in

any attenpt to net out conmuting expenses.

For the household, the cost of labor force participation is the opportunity
cost of the time which nust be withdrawn from productive activity in the

home. Included anong such activities are the preparation of meals, mainten-
ance of a clean home, child rearing, and do-it-yourself work. The decision
to work inplies sonme conbination of an increase in out-of-pocket expenditures
for these activities and a reduction in the time available for other activi-
ties, notably leisure. For the objective of defining net incone, many of the
costs are indistinguishable from ordinary consunption outlays. The household
production function approach (Mchael and Becker, 1973) stresses the factor

lChild care costs are discussed in Section 3.5
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substitution possibilities in the production of household services. One -
approach to séﬁarating costs from consunmption outlays would lie in the esti-
mation of actual household production functions. This is, given available
know edge and data, probably beyond the state of the art in this field.
However, it is not conceptually very different from the approaches now being
experinmented with for valuing in-kind transfers (see Section 4.5).

Educati onal Expenses

Expenditures for comuting are incurred continuously during the working
period. A different category of work-related expenditures are the costs of
education and training incurred in order to increase earning capacity. This
investment in human capital has two major cost conponents. The first is
money outlays for tuition and fees, books and supplies, and travel. The
second and nost inportant component is the earnings foregone while studying.

Foregone earnings are automatically excluded from taxable incone, or from any
neasure of noney incone. However, it should be noted that neasures of full
or potential income which are based on the household's stock of human and
physical capital would not exclude these foregone earnings. Wile future
"potential inconme would depend oncurrent investnent in human capital, cur-
rent potential income is a function of the individual's existing stock of
human capital.' The time currently being invested in education would be
valued at the wage rate which the individual's existing stock of human

capital would command.

[f investment in human capital is viewed as anal ogous to investment in
physical capital, then the costs of that investnent should be capitalized
and witten off against earned incone over some suitable period of the
individual's working life. In this context, capitalization neans that the
i ndi vidual (or his parents) converts assets (incurs debts) to create a form
of capital which is specific to the individual. Even if the educational
outlays are financed by the parents, a proper neasure of net income woul d
require that depreciation be taken against the future earnings of the stu-
dent, rather than being subtracted fromthe parents' incone.

Yror an exanple of the use of human capital in devel oping a concept of net
earnings capacity, see Garfinkel and BHaveman (1975).
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There are two major problems with this approach to the treatment of educa-
tional expenditures. The first constitutes a basic critique of the human
capital approach -- nanely that a large part of education expenditures are
actual ly consunption rather than investnent. The inplication for the defi-
nition of income is that they should be treated |ike any other consunption
expendi t ures. 1

Wi le some part of expenditures are undoubtedly consunption, it is also the
case that a non-negligible rate of return has been estimted for educationa
expenditures. Receant enpirical evidence suggests, however, that the rate of
return has fallen, reflecting an increase in the supply of individuals with
col lege and higher degrees. This change in the rate of return suggests the
second objection to amortizing education expenditures against the stream of
earned income. Wile it is possible to estimate the average return to edu-
cation, there is a large within-group variance in this return. For any
ndividual, it is difficult to determne what portion of earned incone is
dueto educational investnent, as opposed to factors such as ability, noti -
vation, or famly background. The anortization ofall educati on expenditures
against all earned income introduces a |large randem el ement into the conpu-
tation of net incone.

Leibowitz (1976) criticizes the assunption that during years of schooling
100 percent of gross potential earnings are invested in human capital. In
fact, her findings show that the ratio of investment to potential earnings
is not only less than one (i.e., nost students work part of the year, and
apply the income fromthat work to consunption outlays other than education),
but also that the ratio of investnent increases with years ofschooling.
Thi s creates a positive bias in estimtes of the return to schooling. A
second source of positive bias is the possibility that students of above
average ability may choose higher than normal intensities ofschooling
investnment. By conpleting their education sooner, they achieve a |onger
working life and consequently'higher lifetime earnings. Thus part of the
return attributed to education is due instead to ability.

J'See Schaffer (1962).
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Mbvi ng Expens‘(;s_

Anot her expenditure related to work is for noving expenses. Schultz

(1971) and others have considered internal mgration as an investment in
human capital, sinilar to education orhealth expenditures. The logic of
such a treatment argues for the capitalization of noving expenses, just as
for education expenditures. In the US tax code, nmoving is viewed as a
current expense of earning income. An exclusion from adjusted gross incone
is allowed when the change of residence is required to begin a new job. The
tax code allows a deduction even if the person is unsuccessful in finding a
new job. From the human capital perspective, so long as the nove reflects
a desire to find a "better" job, whether better is defined in pecuniary or
non-pecuniary terms, the cost of investnent in a new |ocation should be
recoverable. However, once again there is the problem of distinguishing

bet ween the consumption and investment aspects of moving. A nove nay
reflect a conbination of personal preference and job opportunity, with no
clear indication as to which of the two notives is domnant. To treat
education and noving expenses solely as investment in human capital requires
the acceptance of the potential or full inconme concept.

The Screeni ng Hypothesis

That much of the return attributed to educationisinstead a return to
innate ability is one of the major tenets of those scholars who have con-
tributed to the theory of screening. Arrow (1973b) sets out the argunent
concisely. It is costly for enployers to devise nechanisns to distinguish
anong individuals of different ability. It is also costly to hire the first
avai | abl e individual and test their ability on the job. A cheap neans of
differentiating is to (1) only hire individuals who have received a given
anount of formal 'education, and (2) within this class, hire first the
individuals with the highest school performance. In this way, the costs of
testing are borne by society rather than the firm The nore highly coerre-

lated are educational attainnment and school performance with work ability
(marginal productivity), the more efficient is the procedure. If the
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hypothesi's is correct, the higher earnings which are attributed to schooling

arein fact returns to high ability, rather than the formal inputs of educa-
tion.

Stiglitz (1975) has elaborated on this idea. He adopts the idea of Doeringer
and piore (1971) that firms can only measure the productivity ofgroups of
employees (teans). an individual with a higher neasurable characteristic
(say educational attainment) receives a higher wage because, as a group,
~ more highly educat ed individuals have higher productivity. The difference
bet ween individual and productivity may be thought of as a subsidy to
| ess productive individuals, and a tax on nore productive ones. Like any
tax-subsidy system this leads to distortions in the allocation ofresources,
distortions in consunption-leisure choices, and a |oss of economc efficiency.

tayard and Psacharopoul os (1974) criticize the screening hypothesis and
argue for the human capital nodel. They cite three facts which seemto con-
tradict the screening argument: (1) rate of return to educational attainment
for college dropouts are as high asthose for graduates. (2) Earnings dif-
ferentials with respect to education rise with age (experience). If the
screening hypothesis were correct, they would be expected to fall as enploy-
ers learn more about their enployees' true abilities. (3)If testingis

the only val uabl e aspect of education, the profit notive would have led to
the establishment of credentialing organizations (diploma mlls (2)) which
would have replaced the fornmal education system

The concern with the relative contribution of ability and training to earn-

I NgS is rooted in the proposition that ability may be transmtted genetically.
Bowles (1972) and | ater, Bowles and Nel son (1974) address the question of the
inheritance of 1Q and the intergenerational transm ssion of incone inequality.
Using data from the Thorndike-Ragen Sanple, Taubman and V@l es (1973) and

Taubman (1975) provide inportant evidence on the relative contribution of
ability and training. These findings suggest that earnings variance is

strongly influenced by ability; if se, treating education as investment in
human capital and deducting educational expenditures from earnings is not
appropri ate.
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Soci al Benefits-of Education

Vi shrod (1962) expresses concern with the focus of research on only the
private benefits of education. Hs identification of the benefits to educa-
tion stresses sonme individual benefits which are not always recognized, as
wel | as the benefits to other persons. In the former category are such
things as the option val ue of continuing education (i.e., a college degree

IS necessary to enter graduate school, and a high school diplona or equivalent
to enter college); an expansion of life style choices; a greater adaptability
in response to technical change and occupational obsolescence, and i ncrease
in hone productivity for those not engaged in market work. Benefits which
accrue to others include day care services to parents, the benefits to
children of a nore educated parent, an increase in the possession of
desirabl e social values, externalities in production which accrue to other
workers, support for the citizen base of dempbcracy, andinmprovenents in the
transmssion of information, necessary for a viable market system of trade
and commerce. These external benefits may be extrenely inportant in justi-
fying schooling for |ow achievers (Hansen, Weisbrod and Scanlon, 1970).

Differences by Qccupation, Race, and Sex

The return to education will differ among occupations, and may show differ-
ences according to the race and sex of the individual. puncan (1961)

examnes the inpact of occupation on educational differences in income (of
course, education also jnpacts strongly on the set of occupations open to

the individual). Welch (1973a) and Link and Ratledge (1975) present evidence
bearing on the way in which investnents in children act to limt the experi-
ence and earnings of-nen.

On- The- Job- Trai ni ng

Enpl oyees in many cases receive fornmal and infornmal on-the-job training
(Mncer, 1962). While some training is job-specific, it is often the case
that skills acquired in one job can be transferred to another. \Wether this
training constitutes a pure transfer, an expenditure by the enployee, or
some mxture of the two depends on the degree to which'the enployee's wage
Is lowered due to the substantial enhancenent of his skills through such
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training. An estreme exanple is provided by the individual who receives
pilot training while serving in the Air Force. Hs current salary my be

| ower than alternative enploynent possibilities, but the enhancement of his
skills will be reflected in later salary levels. More commonly, firms may
attract new college graduates at |ow salaries if their prospective job
environment offers a mx of formal training and experience which prom ses
future career enhancement. Theoretically, the value to the enployee ofsuch
training is the increase in human capital (i.e., the present value of the
increase in future earnings) resulting fromthe training. However,it is
difficult to estimate with any degree of accuracy this increase or to

di stinguish increments to human capital due to specific provision of on=the-
job training from those which accrue generally to experience in performng
tasks (learning by doing).

3.4 Home Producti on

O major interest to students of |abor economcs in recent years has been

the examnation of the economcs of home production.' an early exam nation
of the issue is found in Reid (1934). Home production includes the provision
of domestic services (cooking, cleaning, etc.), the proviiion of child care
and education, the maintenance of consumer durable goods (homes and cars in
particular), and managerial functions, including purchasing, bookkeeping,

and entertainnent planning. Hawylyshyn (1976) points out that the methods
advanced to place a value on these functions may be grouped into two

classes: (1) those using the opportunity cost approach and (2) those using
the replacement cost approach.

Opportunity Cost

An analysis by Sirageldin (1969) uses the opportunity cost 'approach to
measure the aggregate value of household activity. Time spent in househol d
tasks is multiplied by the wage rate fora person with conparable education

and experience in the market. sirageldin defines "full income" as disposable
personal income plus the value of housework and hone production, volunteer

"For a nore extended discussion of this area, see the survey articles by
Kahne and kohen (1975) and Hawylyshyn (1976).
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work, tine spefit pursuing an education, and the services provided by auto-
mobiles. To this may be added an adjustnent for excess leisure and an

adj ustment when the individual is sick or disabled. The resultant neasure
he terns "potential incone. o

Lei bowi tz (1972, 1974b) focuses on the inpact of education on the allocation
of time between hone and market activity. She uses tine budget data to show
that nore educated wonmen devote less tinme to househol d production over the
life cycle, but nore tine to child care." Leibowitz uses a famly income
concept, but recognizes the deficiencies of thismeasure. She experinents
with husband's education and size of home as proxies for income.

G onau (1973b) presents a formal nodel of the allocation andval uation of
housewife's tinme. He notes that the market wage she might otherwi se earn
is only a |ower bound on the value of tinme for a wonen who chooses not to
work. Mchael and Becker (1973) present in their model a discussion of

full income (the sum of property incone, transfer income, and the product,

for each househol d menber, of their wage rate and total time available).
They claim

The production nodel not only enphasizes that the househol d

is the appropriate basic unit of analysis in consunption

theory, it also brings out the interdependence of several

househol d decisions: . . . famly labor supply, . . .

expenditures, . . . marriage, famly size, labor force

attachnent, ... human capital investnents in a life cycle

anal ysis.  (p. 388)
M chael (1973) echoes Leibowitz in deducing that education nust yield a
return in nonmarket as well as market activity. Using the nmodel and income
concept discussed above, he examnes the effect of education on expenditure

patterns and full income, using data from the Consumer Expenditure Survey.

Pollak and \Wachter (1975) note that application of this nodel depends on

the exi stence of stable househol d production functions exhibiting constant
returns to scale and not involving joint production. As an alternative they
suggest that the value of services in the hone be made a function of goods
prices, the wage rate and nonlabor income. They define inplicit incone as

-See M chael son and Reed (1974) for a discussion of time budget data and
their use in social research.
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the cost of the commodity bundl e consuned valued at the inplicit comodity |
prices so defined. They also point out that the full income concept
requires that the market wage rate be independent of the choice of con-
sunption bundl e.

Linder (3970) argues that the increasing value of market time for women

will force changes in the allocation of time in the hone. Economzing on
home time may lead to the substitution of goods for tine, best epitom zed
by the substitution of convenience foods for unprocessed neat and produce.

The Relacement Cost Approach

Anot her approach to valuing tine spent in hone production involves deter-
mning the market value' of replacenents for the services provided.

Hawr yl yshyn (1974, 1976) points out that these nethods typically yield

hi gher nunbers for the aggregate national value of hone production. First,
one may assume the duties are assumed by a housekeeper who is paid pre-

vai ling market wages. This is the approach of Cark (1958)-and Rosen (1974).
Second, one may estimate the Separate services performed in the home and
determne the value of each if provided in the market. Siragel din (1969),
Wl ker and Gauger (1973) provide exanples of careful application of the
latter nmethod. 1

3.5 Fertility and Child Care

One of the nost inportant uses of time in the home is bearing and raising
children. Fertility (the nunber of children a woman bears in her lifeting)
has been explained by denographers and sociol ogi sts by biological, attitu-
dinal, and famly background variables. The economc theory of the household
woul d suggest instead that econom c variables (incone, the opportunity cost
of time spent on children, the price of children, the costs associated with
bearing and raising them as compared With the general cost of other goods

1Havvryl yshyn (1976) points out that tbis is the favorite method of |ournal-

ists, since carelessly performed studies often yield extrenely high val ues
due to double counting of functions perfornmed sinultaneously. For exanple,
one may include both the value of child care services and nmeal preparation
even when these functions are performed sinutaneously. A 1972 Chase
Manhattan Bank study had the harried housewi fe spending 235 (out of a
possi bl e 168) 'hours per week on honme activities.
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and services, etc.) shoul d also play an inportant role. The theoretical °
nodel s used to explain fertility are simlar to those used in hone production
general ly. Full inconme and the net wage (earnings rate) play the major role.
Surveys of this literature are found in Schultz (1973b), Ben-Porath (1974),
and Cochrane (1975). Ben-Porath's comments are instructive

Having a child inplies a conmtment of resources over | ong
periods as well, so the proper framework is a life-cycle
model , where both preferences and resources over the life
cycle are considered . . . The relevant resources constraint
would . . . not be the famly's current income, but a broader
concept that extends over |onger periods and that enconpasses
the nonmarket resources of the famly . . . The household
production model (Becker, 1965) has been regarded by nany
as a useful framework to take account of the role of .
time. (p. 303)

A fundanental unsolved problemis that in economcs the

"consuner"” or the decision marker speaks with one voice in

the theory, but the household, the couple, the famly where

deci sions are being made oneducation, food, and shelter

has more than one voice . . . Thus the behavior of famlies

can change as the weight in decision-mking shifts toward

oraway fromthe wife. (p. 306)
Child rearing is an exanple of an activity for which a great deal of sub-
stitution is possible between dollar outlays for day care or house sitters
and the tinme of the adult nmenbers of the household. Since for nost indi-
viduals it is not possible to vary continuously the nunber of hours worked,
the decision to enter the labor force is likely to inply a significant

increase in dollar outlays for child care.

Conceptual ly, it is desirable to adjust earnings by the portion of the

expenses incurred for child rearing which are work related. Here again, it
is difficult to distinguish that portion frem ordinary consunption expendi-
tures.l If children are viewed as consunption goods for the parents, then

Lit is also difficult to di stinguish child care from housecare. The income

tax code once made this separation by the criterion that child care
expenses were deductible only if they were not done in the home.  However,
such adistinction is nolonger nade

Another distinction between the incone tax treatment of child care expenses
and the theoretically appropriate treatment lies in the fact that allowable

expenses result in a tax credit, rather than an exclusion in conputing
adj usted gross incone.
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a large elenent of personal preference enters into the choice of type and -
B
| evel of child-care expenditures. 1

3.6 Sunmmary: 'Data Requirenments Stemming from Advances in
Production Theory

Research on the production behavior of household menbers has focused exten-
sively in recent years on the allocation of time. Extending the incone
constraint of sinple consunption theory has led to the full incone concept,
which integrates nonwage i ncome and the value of tine into a single neasure.
Use of this nodel has contributed to our understanding of |abor supply, edu-
cation, fertility and home production. Even critics who do not accept the
model of the utility maximzing househol d have been forced to structure
their research around the concept in orderto conbat it. Oher disciplines
as well have been influenced. Jacoby, Szybillo, and Berning (1976) present
an interesting review of the role of time in social science research, which
pursues devel opnents in other disciplines which have not been nentioned in
this study.

One persistent criticismof the "new hone econom cs" nodel is that existihg
data bases are woefully inadequate to provide a real test of its predictions.
The data needed to inplenent the theory properly are enornous; scholars have
been very inventive in their attenpts to make use of the data at hand. A
catal ogue of the data one would have to have is instructive

For each individual household nenmber' over the age of fourteen, infornation
IS required on

e current enploynent status

e hours and weeks worked in the previ ous year
wage rate and overtime provisions

1
[ ]

annual earnings

work history (data on all previous enploynent, including occupation,
wage rate, or salary and period of enployment

educational history (years of education, type and quality of schooling)
intelligence quotient (measures of ability)

TFor a discussion of alternative sources of supply of day care, and the wide
range of costs anmong these different methods, see Krashi nsky (1973)
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e current uses of tine outside of work (time spent pursuing an
education, doing work at home, enjoying |eisure, commwting
to work, etc.)

e incone other than earnings accruing to the individual (see
Table 3-2 for details)

e Wwealth owned by the individua
e expenses associated with earnings income (see Table 3-3 for
details).

Data on current enployment status is required to determne the appropriate
technique to be used in determning the net wage rate, orvalue of tine, for
each household nenber. For those currently enployed, data on gross earnings
must be adjusted for overtime provisions, costs ofwork, and actual hours
and weeks of work in order to accurately calculate the net aggregate. For
those not currently enployed, the net wage nust be inputed based on previous
work experience and education. For both groups, measures of ability and the
quality of education are needed to test theories of the determinants of
earnings. Data on normal income and on wealth are requiredto supplenment
the above data in constructing potential inceme.

- For the household as a whole, in addition to the above, data is needed on

e home furnishings and appliances
o Wealth owned jointly by two or nore individuals
e sources of income received jointly.

Whet her any one survey can conbine this enormous set of information into

one instrument is questionable. However, nmuch of the information required
(work and education histories and 1Q need to be determned only once. Thus
a longitudinal survey has the opportunity to collect-this information over
several interview ng sessions,spanninga nunber of years.

72



# SELECTED BI BLI OGRAPHY- - LABOR SUPPLY AND DEMAND
(SECTIONS 3.0-3.2)

Alchian, AA  (1970). 'Information costs, pricing, and resources
unenpl oynent,' in Mcroecononic foundations of enploynment and infla-
tion theory, (Phelps, E S, ed.), New York, Norton.

Arrow, K.J. (1973a). 'The theory of discrimnation,' in Discrimnation
in |abor markets, (Ashenfelter, o.and Rees, A, eds.), Princeton, J.J.
Princeton University Press.

Ashenfelter, 0. and Rees, A. (1973). Discrimination in |abor markets,
Princeton, NJ., Princeton UniveTSITy Press.

Baqueiro, A.J.} Breen, J.; Mad, D.E. and Wse, D.E (1976), " The | abor
force decision of narried fenale teachers:, a comrent,” Review of
Econonics and Statistics, volune 58, no. 2, pp. 251-244. —

Becker, Gary S.  (1957). The economics of discrinination, Revised edition,
Chi cago, University of Chicago Press, 1971.

Becker, G S. (1965). 'atheory of theal | ocation of time," Economc
Journal, vol. 75, no. 299, pp. 493-517.

Becker, Gary S. (1967). 'Human capital and the personal distribution of
incone," W S. Woytinsky Lecture No. 1, University of M chigan.

Bell, Duncan (1974). ‘'why participation rates of black and white wives
differ,' Journal of Human Resources. vol. 9, no.4, pp. 465-479.

Ben-Porath, Y. (1967). 'The production of human capital and the life-
cycle of earnings,' Journal of Political Econony, volume 75, no. 4,
pp. 325-65.

Bergman, B.R. (1974). 'The effect on white income of discrinination in
employment,' Journal of Political Economy, volume /9, no. 2, pp. 294-313

Blinder, AS. (1973). 'Wge discrimnation: reduced form and structural
estimates,' Journal of Human Resources, volune 8, no. 4, pp. 462-455.

Block, F. (1973). 'The allocation of time to market and non-market work
within a famly unit," Institute for Mathematical Studies in the. Social
Sci ences, Stanford, calif., Stanford University.

Boskin, MJ.  (1973). 'The economcs of |abor supply,' in lncone nainten-

ance and |abor supply, (Cain, G and \Watts, H., eds.), Chicago,
Rand McNally, pp. 163-181.

73



AK
Bowen, W and Finegan, T.A  (1969). The econonm cs of |abor force partici-
pation, Princeton, NJ., Princeton University Press.

Cain, G. (1961). Married WONen in the |abor force, Chicago, Chicago
University Press.

Cain, 6. and Watts, H., eds. (1973). Income nmintenance and Labor Supply,
Chicago, Rand MNally.

Chiswi ck, B.R. (1973). 'Racial discrimnation in the labor market - a
test of alternative hypotheses,' Journal of Political Econony, volume
81, no. 6, pp. 1330-1352.

Doeringer, P. B. and Piore, M.J. (1971). Internal labor markets and man-
power analysis, Lexington, Mass., D.C Heath.

Duncan, O D.  (1968). 'Inheritance of poverty or inheritance of race? in
On_understanding poverty, (Mynihan, D P. ed.), New York, Basic Books.

Freeman, RB.  (1973). 'Changes in the labor market for black Americans 1948-1972,'

Brookings Papers on Economic Activity; Volume 1730, No. 1, pp. 67-120.

Friedman, M  (1953). 'COccupational licensure,' in Capitalism and freedom
Chi cago, University of Chicago Press.

Fuchs, V.R (1967). 'Differentials in hourly earnings by region and
City size, 1959,' Qccasional Paper 101, New York, National Bureau
of Econom C Research.

Coldfarb, R (1975). 'The policy content of quantitative nininum wage
research,” in Proceedings of the twenty-seventhannual meeting, 1974,
Industrial RelatTons Research Association, pp. 26I-268.

Ganmich, EM (1976)." 'Inpact of mninum wages on other wages, enploy-
nent, and famly income,' Brookings paper on econoni ¢ activity,
volune 1976, No. 2, pp. 409-462.

Gramm, WL. (1975). *Household utility maximzation and the working
wife,' Anerican Economic Review, volunme LXV, no. 1, pp. 90-100.

Gegory, P.R and Thomas, RW (1977). 'Labor force activity of married
women, ' M meographed, Houston, University of Houston.

Giliches, z.and Mason, W (1972). 'Education, incone, and ahility,’
Journal of Political Econony, volunme 80, no. 3, pp. §74-5103.

Hall, R E.  (1973). '\Wages, income, and hours of work in the U S. labor
force," inlncome maintenance and |abor supply, (Cain, G and Watts, H,
eds.), Chicago, Rand McNally, pp. 102-162.

Hanock, G (1967). ‘'an econom c analysis of earnings and schooling,'
Journal of Human Resources, volume 2, no. 3, pp. 310-329.

74



Haworth, J. G, Gmarney, J. and Haworth, C.  (1975). 'Earnings, produc-
tivity, and changes in enployment discrimnation during the 1960!s,’
Anerican gfonomic Review, volune 65, no. 1, pp. 158-168.

HIl, CR and Stafford, F.P. (1971). 'Alocation of time to preschool
children and educational opportunity,' Presented at the Econonetric
Soci ety Meetings, New Orleans, Decenber, 1971.

Jacoby, J., Szybillo, GJ. and Berning, C. K  (1976). 'Tinme and consumer
behavi or - an interdisciplinary overview,' Journal of Consumer Research,
vol une 2, no. 4, pp. 320-339.

Jones, B. (1972). 'Labor force participation rates ofblack wives,'

Allied Social Science Association Annual Meetings, Toronto, Decenber,
1972.

Journal of Political Econony (1972). Supplement entitled: Investnent
In education: the equity-efficiency quandry, volunme 80, no. 3,
part 11, My/June, 1972.

Rng, AG and Knapp, ¢.B. (1973). 'Race and the determnants of |ife-
tine earnings," Paper presented at the Wnter Meetings of the Econo-
netric Society, New York, Decenber, 1973, revised August, 1974.

Kraft, A. (1971). 'Preference ordering determnants of the |abor force '
behavior of nmarried wonen" Allied Social Science Annual Meeting,
New Ol eans, Decenber, 1971.

Lewis, HG  (1963). Unionism and relative wages in the United States,
Chi cago, University of Chicago.

Lews, HG  (1975). .'Econom' cs of time and |abor supply,' American Eco-
nonm c_Review Papers and Proceedings, volune 65, no. 2, pp. 29-34.

Link C. and Ratledge, E.  (1975). 'The influence of the quantity and quali-
ty of education on black-white earnings differentials: sone new evi-
dence,' Review of Economcs and Statistics, volume 57, no. 3, pp.

346- 349.

Masters, S.H  (1975). Black-white income differentials, New York, Academc
Press.

Mauriyi, A. (1974). 'occupational licensing and the public interest,’
Journal of Political Econony, volume 82, no. 2, part |, pp. 399-413.

Mchael, RT. and Becker, GS. (1973). 'The new theory of consuner be-
havior,' Swedish Journal of Economcs, volume 75, no. 4, pp. 378-396.

Mincer, J. (1962). ‘On-the-job training: costs, returns, and sone impli-
cations,' Journal of Political Econony, volume 70, no. 2, Supplenent,
pp. 50-79.

Mncer, J. (1963a). 'Labor force participation of married wonen: a
study of labor supply,' in Aspects of Labor Econonics, New York,
National Bureau of Econom c Research.

75



Mncer, J. (1963b). 'Market prices, opportunity costs and incone effects,:
in Measurement in Economcs, (Christ, C et al. eds.), Stanford,
Calif., Stanford University Press.

Mncer, J. (1970). 'The distribution of [abor inconmes: a survey with
special reference to the human capital approach,' Journal of Econonmic
Literature, volune 8, no. 1, pp. I-26.

Mncer, 3. and Polachek, S. (1974). 'Fam |y investments i n human capital:
earning of wonen,' Journal of Political Ecenemy, volume. 82, no. 2,
part 11, pp. s76-s108.

oaxaca, R (1973). 'Sex discrimnation in wages," in Discrimnation in

labor_markets, (Ashenfelter, 0 and Rees, A, eds.), Princeton, N J.,
Princeton University Press, pp. 124-151.

Reder, MW  (1962). 'Wage differentials: theory and measurenent,' in
Aspects of |abor econom cs, New York, National Bureau of Econom c
Research, pp. 257-299.

Robbins, L. (1930). 'On the elasticity of demand for incone in ternms of
effort," Econonetrica, volume 10, pp. 123-129.

Rosen, H'S. (1976). 'Taxes in a labor supply nodel with joint wage-
hours determnation,' Econometrica, vol ume 44, no. 3, pp. 485-507.

Rottenburg, S. (1956). 'On choice in labor markets,. Industrial and Labor
Rel ations Review, volume 9, no. 2, pp. 183-199.

Rottenburg, s. (1962). ‘'Theeconomics Of occupational licensing,' in
Aspects of |abor economcs, Princeton, N.J., Princeton Press for NBER

Schultz, T.W (1960). 'Capital formation by education,' Journal of Political

Econony, volune 68, no. 4, pp. 571-583.

Schultz, T.W (1961). 'lInvestnent in human capital,' Anmerican Econom ¢
Review, volume 51, no. 1, pp. |-17.

Stafford, rp.and Cohen, M.s. (1974). 'A Model of work effort and produc-
tive consunption," Journal of Economc Theory, volune 7, no. 3,
pp. 333-347.

Sweet, J. (1973).., wonen in the |abor force, New vork, Sem nar Press.

Wiss, L.S. (1966). 'Concentration and |abor earnings,' American Economc
Revi ew, volume 56, nmo.l, pp. 96-117.

76



Wl ch, F. (1973a). 'Black-white differences in returns to schooling," :
American Etonomic Review, volune 58, no. 5, pp. 898-907.

Welch, F. (1973b). 'Education and racial discrimnation,' in Discrimnation

in |abor narkets, (Ashenfelter, 0. and Rees, A, eds.), Princeton,
N.J., Princeton University Press.

Vlch, F. (1976). 'Ability tests and neasures of differences between
white and black Amrericans,' Rand Wrking Notes, R-2102.

17



78



SELECTED B BLI OGRAPHY- - EDUCATI ON AND EARNI NGS
( SECTI ON 3. 3)

Arrow, K J. (1973b). 'Hgher education as a filter," Journal of Public
Econonmi cs, volune 2, no. 3, pp. 193-216.

Becker, GS. (1962). ‘'lInvestment in human capital: a theoretical
anal ysis," Journal of Political Econony, volume 70, no. 5, pp. 9-49.

Becker, GS. (1964). Humancapital: atheoretical and enpirical analysis,
wth special reference to education, National Bureau of Economc
Research, Ceneral Series, no. 80, New York, Colunmbia University Press.

Becker, GS. and Chiswick, B.R  (1966). 'Education and the distribution
of earnings,' Anmerican Economc Review, volume 56, no. 2, pp. 358-369.

Ben-Porath, Y. (1967). 'The production of human capital and the 1life-
cycle of earnings," Journal of Political Econony, volune 75, pp. 352-
365.

Bow es, S. (19721. 'Schooling and inequality from generation to generation,’
Journal of Political Econony, volunme 80, no. 3, part Il, pp. S219-s251.

Bowl es, s. and Nelson, v. (1974). 'The "inheritance of 1Q" and the inter-
generational reproduction of economc inequality,' Review of Econom cs
and Statistics, volume 56, no. 1, pp. 39-51.

Doeringer, P.B. and Piori, M.3. (1971). |Internal labor markets and manpower
anal ysis, Lexington, Massachusetts, D.C. Heath.

Duncan, O.D. (1961). 'Cccupational conponents of educational differences
in incong,' Journal of the Anerican Statistical Association, volune 56,
no. 296, pp. 783-792.

Friedman, M (1953). 'Choice, chance and the personal distribution of
income,' Journal of Political Econcmy.

Garfinkle, I. and Baveman, R (1974). 'Earnings capacity and target
efficiency of alternative transfer programs,' Anmerican Economic
Revi ew Papers and Proceedings, volune 64, no. 2, pp. 196-204.

Gordon, MS. (ed.) (1974). Hi gher education and the labor market, New York,
M-GawH || Book Conpany.

Hansen, WL. (1972). ‘'"Equity and finance of higher education,' Journal
of Political Econony, volunme 80, no. 3, pp. $260-5273.

Hansen, WL., Wisbrod, B.A, and Scanlon, WJ. (1970). 'Schooling and
earnings of low achievers,' Anerican Econonmic Review, volume 60,
no. 3, pp. 409-418.

79



Johnson, T. and Heibein, F.J. (1974). 'Investnments in human capital and .
growth in personal incone 1956-1966,"' American Economc Review vol ume
64, no. 4, pp. 604-615.

Kendrick, J.W. (1974). 'Accounting treatment of human investnent and
capital,' Review of Income and Walth, series 20, pp. 439-468.

Klevmarken, A. and Quigley, im (1976). 'Age, experience, and investnent
in human capital, * Journal of Political Economy, volume 82, no. 5,
pp. 985-998.

Layord, R and Psacharoupoulos, G  (1974). 'The screening hypothesis and
the returns to education," Journal of Political Econony, volune 82,
no. 5, pp. 985-998.

Leibowitz, A'S. (1974). 'Education and home production,' Anerican Econonic

Revi ew Papers and Proceedings, volume 64, no. 2, pp. 243-250.

Leibowitz, A.S.  (1976). 'Years and intensi tg of school i ng investment,’
American Econom ¢ Review, volume 66, no. 3, pp. 321-334.

Lindsay’ CM  (1971). 'Measuring human capital returns,' Journal of
Political Econony, volume 79, pp. 1195-1215.

Link, C. and Rutledge, E.  (1975). 'The influence of the quantity and
quality of education on black-white earnings differentials: some new
evidence,' Review of Economcs and Statistics, volume 57, no. 3,

pp. 346- 349.

Lydall, H. (1968). The structure of earnings, London, Oxford University
Press.

M chael , r.?. (1973). 'Education in nonmarket production,' Journal of

Political Econony, volunme 81, no. 2, pp. 306-327.

Mchael, RT. and Becker, GS. (1973). 'The new theory of consumer
behavi or,' Swedish Journal of Economcs, volume 74, no. 4, pp. 378-396.

Mller, HP. and Horseth, R (1967). Present value of estimated |ifetime
earnings, (Technical paper no. 16, U S Bureau of the Census), Wash-
Ington, US. Governnent Printing Ofice.

Mincer,J.  (1957). "A study of personal incone distribution,' Ph.D.
Dissertation, New York, Colunmbia University.

Mncer, J. (1958). 'lInvestment in human capital and personal income
distribution,' Journal of Political Econony, volume 66.

Mncer, J. (1962). 'On-the-job training: costs, returnsand sone
inplications,” Journal of Political Econony, volune 70, pp. 50-79.

80



Mincer, J. (1970). ‘The distributionof labor incomes: a survey with
special geference 10 the human capital approach,” Journal of Econonmic’
Literature, vol. 8, no. 1, pp. |-26.

Mincer, J.  (1972). 'Schooling, age and earnings,’ in Human capital and
personal incone distribution, New York, National Bureau of Economc
Resear ch.

Mncer, J.  (1974). Schooling, experience and earnings, New York, National
Bureau of Econom c Research.

Journal of Politi-

O, W (1976). 'Residential location and |abor supply,
cal _Econony, vol. 84, no. 4, part 2, pp. 5211-5238.

Ricardo, D. (1819). Principles of political economy, in Wrks and corre-
spondence of David R cardo (sraffa, P., ed.), Canbridge, Harvard
University Press, 1951.

Schaffer, H.G. (1962). ‘'Investment in human capital: comnment,' Anerican
Econom ¢ Review, volume 52, pp. 1026-1035.

Schultz, T.W (1971). Investrment in human capital, 'New York, The Free Press.

Schultz, T.W (1972). 'Optimal investment in college instruction--equity
and efficiency," Journal of Political Econony, volume 80, no. 3,
pp. 82-833.

Smth, A (1776). The wealth of nations, (Skinner, A, ed.), London Penguin
Books, 1970.

Stiglitz, J.E  (1975). 'The theory of "screening," education and the
distribution of income," Anerican Econonic Review, volume 65,
pp. 283-300.

Taubman, P.  (1975). sources of inequality in earnings, Amsterdam North
Hol [ and Publ i shing Conpany.

Taubman, P. and Wles, T. (1973). 'H gher education, nental ability, and
screening,' Journal of Political Econony, volume 81, no. 1, pp. 28-55.

Wisbrod, B.A  (1962). 'Education and investment in human capital,’
Journal of Political Econony, volume 70, no. 5, pp. 106-123.

Velch, F.  (1973a). 'Black-white differences in returns to schooling,’
Anerican_Econom ¢ _Review, volume 63, pp. 893-907.

81



82



SELECTED BI BLI OGRAPHY- - HOVE PRODUCTI ON
(Section 3.4)

Cark, C. (1958). 'The economcs of housework,' Bulletin of the Oxford
Institute ofStatistics, My 1958, pp. 205-211.

Gauger, w.H. (1973). 'The potential contribution to the G\P of valuing
househol d work," Paper delivered to the Anmerican Hone Economics
Association, Atlantic City, New Jersey.

Gonau, R (1973b). 'Intrafamily allocation of time - the value of house-
wives' time,' American Econom c Review, volume 63, no. 4, pp. 634-651.

Gonau, R (1973c). 'The nmeasurement of output of the nonmarket sector:
the evaluation of housew ves' tine,' in The neasurenment of econonic
and social performance, (Mss, M, ed.), Studies In inceme and wealth,
volunme 38, New York, National Bureau of Econom c Research.

Hawr yl yshyn, 0. (1974). 'Estimating the value of household work:
theoretical basis and practicable (sic) nethodologies,' Wrking
paper #2, Statistics Canada, Nonmarket activities project.

Haw yl yshyn, 0. (1976). 'The value of household services: a survey of
enpirical estimates, ' Review of Income and Wealth, volume 22, no. 2,
pp. 101-132.

Hedges, J.N. and Barnett, J.k. (1972). "Working wonen and the division of
househol d tasks,' Mnthly Labor Review, volume 97, no. 5, pp. 14-22.

Kahne, H. and Kohen, A |.  (1975). 'Economic perspectives on the roles of
wonen in the American econony,' Journal of Econonmic Literature, volune
13, no. 4, pp. 1249-1292.

Kreps, J. (1971). Sexin the narketplace: Anmerican women at work,
Bal tinore, John Hopkins Press.

Leibowitz, A S (1972). 'Wnen's allocation of time to market and non-
market activities: differences by education,' Dissertation Colunbia
University, Ann Arbor, University Mcrofilns,

Lei bowitz, AS. (1974a). 'Hone investments in children,' Journal of
Political Econony, volume 82, no. 2, part 2, pp. 5111-5131.

Lei bowitz, AS. (1974b). 'Education and honme production,' Anerican
Economi ¢ Revi ew Papers and Proceedi ngs, volune 64, no. 2, pp. 240-250.

Lindner, S.B. (1970). The Harried Leisure {ass, New York, Columbia
University Press.

83



Mchael, RT. (1973). 'Education and the derived demand for children,’
Journal of Political Econony, volume 81, no. 2, part 2, pp. X28-5164.

Mchael, RT. and Becker, GS. (1973). 'On the new theory of consumer
behavi or,* Swedi sh Journal of Economics, volume 74, no. 4, pp. 378-396.

M chael son, W and Reed, P. (1974). 'The time budget,' Chapter V in Social
research methods in environmental design, Dowder, Hutchison and Ross.

Pollak, R A and Wachter, ML. (1975). 'Relevance of household production
function and its inplications for the allocation of time,' Journal of
Political Econony, volume 83, no. 2, pp. 255-277.

Reid, M. (1934). Econonics of househol d production, New York, John Wley.

Rosen, H. S. (1974). 'Monetary value of a housewife: a replacement cost
approach,’ American Journal of Econonics and sociolegy, Vol une 33,
no. 1, pp. 65-72.

Sirageldin, I.A  (1969). Non-market conponents of national income, Ann
Arbor, Institute for Social Research.

Vanek, J.  (1974). 'Time spent in housework,' Scientific Anerican, volune
231, no. 5, pp. 116-120..

VWl ker, K E and Gauger, WH  (1973). 'Tinme and its dollar value in
househol d work," Fam |y Economics Review, Fall, 1973, pp. 8-13.

Winrobe, M (1974). ' Househol d production and national production: an
i nprovement of the record,’ Review of Incone and Walth, series 20,
no. 1, pp. 89-102.

84



SELECTED BI BLI OGRAPHY- - FERTI LI TY s
(Sections 3.5 and 3.61

Ashenfelter, 0. (1973). 'Comment on peTray's paper,' Journal of Political
Econony, volume 81, no. 2, pp. 596-598.

Bauman, K. E. and vdry, J.R  (1973). 'The differential in unwanted births
between whites and blacks,' Denography, volume 10, no. 3, pp. 315-328.

Becker, G. (19601. ‘'An economic analysis of fertility,' in National
Bureau of Econom ¢ Research, Denographic and econom ¢ change in
devel oping countries, Princeton, New Jersey, Princeton University
Press.

Becker, GS.  (19651. ‘Atheory of the allocation of time,' Econonic
Journal, volume 75, no. 299, pp. 493-517.

Becker, G (1973). 'A theory of marriage: part I,' Journal of Political
Econony, volume 81, no. 4, pp. 813-846.

Becker, G (1974a). 'A theory of marriage: part Il," Journal of Political
Econony, volume 82, no. 2, pp. Sl|-S26.

Becker, G. (1974b). 'On the relevance of the new econonics of the
famly,' American Economc Review, volume 64, no. 2, pp. 317-319.

Becker, G and Lewis, HG. (1973). 'On the Interaction Between the Quan-
tity and Quality of Children," Journal ofPolitical Econony,' volume
81, no. 2, part |l, pp. S279-5288.

Ben-Porath, y. (1973a). 'Economc analysis of fertility in Israel:
point and counterpoint,' Journal ofPolitical Econony, volume 81,
no, 2, Part |l, $202-5233.

Ben-Porath, Y. (1973b). 'Short-term fluctuations in fertility and economc
activity in Isreal,’ Denography, volume 10, no. 2, pp. 185-204.

Ben-Porath, ¥. (1974). 'Notes of them cro-economcs of fertility,’
| nternational Social Science Journal, volume 26, no. 2, pp. 302-314.

Bl andy, r. (1974). 'The welfare analysis of fertility reduction,' Econonic
Journal, March, 1974, pp. 1oe-129.

Cain, G and Wininger, A (1973). 'Economc determnants and fertility =
results from cross-sectional aggregate data,' Dempgraphy, Volune 10,
no. 2, pp. 205-221.

Cochrane, S.H  (1975). 'Children as by-products, investment goods, and
consuner goods.- a review of some micro-economic model s of fertility,'
Popul ation Studies = London, volume 29, no. 3, pp. 383-390.

85



‘Duesenberry, J. (1960). 'Conment on "An economic analysis of fertility"
by Gary Becker,' in nBer, Denographic and econonic change in devel oped
countries, Princeton, N J., Princeton University Press.

DeTray, D. (1973). 'Child quality and the demand for children,' Journal of
Political Econony, volune 81, no. 2, part Il, pp. 8§70-595.

Easterlin, RR  (1972). 'The economcs and sociology of fertility," revised
version of a paper prepared for the Semnar on Early Industrialization,
Shifts in Fertility, and Changes in Famly Structure, Institute for
Advanced Study, Princeton, N.J., revised July, 1973.

Espenshade, T. (1972a). 'Estinating the cost of children and sone results
from urban United States,' m meographed, Berkely, University of cCalif-
ornia.

Espenshade, T. (1972b). 'The price of children and socio-economic theories
of fertility,'. Population Studies, July, 1972, pp. 207-221.

Freedman, R and Coombs, L. (1966). 'Economic considerations in fanmly
growt h decisions;" Population Studies, volume 20, no. 2. pp. 197-222.

Gegory, G and Canpbell, J. (1976). 'Fertility interactions and Mbdernization
turning points, "Journal of Political Economy,velume 84, no. 4, part 1,
pp. 835-848.

Gregory, G.,; Canpbell J. and Cheng, B. (1972). 'A sinultaneous equation
model of birth rates in theunited States.' Review of Econom cs and
Statistics, volune 54, pp. 374-380.

Giliches, 2. :(1974). 'Conmment on Nerlove's paper,' Journal of Political

Econony, volume 82, no. 2, part |I, pp. s219-s22l.

Gonau, R (1973a).- 'The effect of children on the housew fe's value of
time," Journal of Political Econony, volume 81, no. 2, part Il, pp.
$168-8199.

Gonau, R (1973b). 'The intrafamly allocation of time: the value of
t he housewives' time,' Anerican Econom ¢ Review, volume 63, no. 4,
pp. 634-651.

Jacoby, J. Szybillo, G J. and Berming, C K (1976). 'Tine and consuner

behavi or = an interdisciplinary overview,' Journal of Consuner
Research, volume 2, no. 4, pp. 320-339.

Journal of Political Econony. (1974). Supplenent entitled: Marriage,
famly human capital, and fertility, (Schultz, ?T.W. ed.), VOl UnMe
82, no. 2, part II.

Keeley, M.C. (1975a). 'An anal ?/sis of the age pattern of first marriage,'
Center for the Study of Wlfare Policy, Stanford, calif., Stanford
Research Institute.

Reeley, MC ~ (1975b). 'A comment on H Leibenstein's "An interpretation

of the economic theory of fertility: promising path or blind alley?"
Journal of Economc Literature, volume 13, no. 2, pp. 461-4609.

86




Keeley, M.C. (1975¢c). 'The economcs ofmarital formation, an investiga-
tion of theage at first marriage,’ Center for the Study of Wlfare
Policy, Stanford, calif., Stanford Research Institute.

Kelley, A°.C  (1969). 'Demand patterns, dermgrthic change and economic
growth,' Quarterly Journal of Econonmics, volune 83. .

Kelley, A C.  (1973). 'Savings, denographic change and econom ¢ devel op-
ment,' Popul ation Association Metings, New Oleans, April, 1973.

Kelley, A.C. (1974).. 'The role of population in nodels of econom c _growth,’
Aneri can Econom ¢ Revi ew Papers and Proceedi ngs, vol une 64, no. 2,

pp.  39- 44.

Kiser, C.V. (1960). 'Differential fertility in the United States,' in
Nat i onal Bureau of Econom ¢ Research, Denographi ¢ and econoni ¢ change
in_devel oped countries, Princeton, N.J., Princeton University Press.

Kiser, C.v. and Frank, ME.  (1967). 'Factors associated with the |ow
fertility of nonwhite women of college attainment,' MIbank Menorial

Fund Quarterly, volume 45, no. 4, pp. 427-449.

Kiser, c.v., Grabill, W and Canpbell, A  (1968). Trends and variations in
Il;erti lity in the United States. Canbridge, MasS., Harvard University
ress.

Krashinsky, M (1973). 'The demand and supply of extra family day care,
Public Policy for Day Care of Young Children, (Young, D.R and
Nel son, R B., eds.), Lexington, Mass., Lexington Books.

Leibenstein, H  (1974). 'an interpretation of the economic theory of
fertility,' Journal of Econonic Literature, volume 12, no. 25, pp.
457- 487.

Lei benstein, H (1976). 'The econonic theory of fertility decline,*
Research Papers Series: Harvard Center for Population Studies, Cam
bridge, Mass., Harvard University.

Leibowitz, A  (1974a). 'Home investments in children.' Journal of Political
Econonmy, volume 82, no. 2, part |I, sii-s13l.

Leibowitz, A (1974b). 'Education and hone production,' Anerican Economic
Revi ew Papers and Proceedi ngs, volume 64, NO. 2, pp. 243-250.

Lindert, P.H ~ (1973). The relative Cost of American children, Discussion
Paper Series, Economic H story, Mdison, The University of Wsconsin.

Mchael, MT. (1973). 'Education and the derived demand for children,’
Journal of Political Econony, volune 81, no. 2, part II, PP. S128-5Sl64.

Mchael, R T. andrazear, E.P. (1971) 'On the shadow prices of children,'
Paper presented at the 1971 Meetings of the Econonetric Society,
New Ol eans, Decenber, 1971.

87



Nerlove, M. (1974). 'Household and econony: toward a new theory of .
population and €cONOm C gr owt h," Journal of Political Econony, volune
82, no. 2, part II, pp. S200-s218.

Ckun, B. (1960). 'Comment' in NBER Denographic and econon ¢ change in
devel oped countries, Princeton, N.J., Princeton University Press.

Ryder, N.B. (1973). 'Comment on WIlis' paper,' Journal of Political
Econony, volunme 81, no. 2, part II, pp. S65-569.

Schultz. T.P.  (1969). 'An economc nodel of famly planning and fertility,’
Journal of Political Econony, volume 77, no.2, pp. 153-180.

Schultz, T.P. (1973a). 'Explanation of birth rate changes over space and
tine; a study of Taiwan,' Journal of Political Econony, volunme 81,
.no, 2, part |1, pp. s§238-s274.

Schultz, TpP. (1973b). 'Prelimnary survey of economc anal yses of
fertility," American Econom ¢ Review Papers and Proceedings, volune
63, no. 2, pp. 71-78.

Schultz, T.W (1974). 'The high value of human tine: population equili-
brium' Journal of Political Econony, volume 82, no. 2, part II,
pp. §2-sl10.

Sinmon, J.L.  (1972). 'The effect of hushand's income and Wife's education
upon various birth orders," Faculty Wrking Papers, College of
Comrerce. and Business Admnistration, University of Illinois.

Si mon, J.L. (1975). 'Puzzles and further explorations in interrelation-
ships of successive births with husband' s incone, spouse's education,
and race,' Denography, volume 12, no. 2, pp. 259-274.

Stafford, F. (1969). 'Student famly size inrelation to current and
expected income,' Journal of Political Econony, volume 77, pp. 471-477.

Tobin, J.  (1975). "Mcroeconomc theories of fertility - a critique,’
Soci al Forces, volunme 54, no. 1, pp. 107-125.

Us.Bureau of the Census. (1974) . 1970 census of popul ation subject
reports, DC (2-33), 'child spacing and current fertility," Washington,
U S. CGovernment Printing Office.

Vachter, M (1974). ‘A tine series nodel of fertility: the potential for
a baby boomin the 1970's,' Department Of Econom cs, University of
Pennsyl vani a.

WIlis, RJ. (1973). anew approach to the economic theory of fertility
behavior,' Journal of Political Econony, volune 81, no. 2, part II,
S14-564.

WIlis, R and Sanderson, W (1970). 'Is economics relevant to fertility
behavi or ?* m neogr aphed' NBER, New YorKk.

88



